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Digitalization of climate data preserves historical observations and provides the basis for understanding
and assessing climate variability, predicting extreme climate events and designing adaptation and
mitigation strategies. Small-scale, cost-effective digitalization projects could inform climate adaptation
policy and bring about signiﬁcant impact on the livelihood of local community, which are especially
promising for application in developing countries. This paper presents the data digitalization project
conducted in Mozambique as a case study, and concludes that data digitalization should be promoted
and replicated widely in developing countries.
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Long-term and high quality climate data provides the basis to
understand, assess, predict climate variability, and is necessary for
the development of climate products, applications and services to
respond to climate change (Trenberth et al., 2007; Brohan, 2009;
Brunet and Jones, 2011). Climate observations have traditionally been
recorded on papers and other fragile media (Page et al., 2004).
However, inappropriate storage (e.g., lack of air-conditioned storage)
has resulted in decay of medium and the loss of historical data.
Digitalizing historical data into computer compatible form couldr B.V. Open access under CC BY-NC-SApreserve precious historical climate observations, and provide easy
access for researchers and other data users.
The current available digital climate data is limited to the
second half or the last third of the 20th century in most part of
the world (Page et al., 2004; Brunet and Jones, 2011), which
greatly hampers our ability to carry out reliable assessment to
understand the dynamics of climate variability and change, espe-
cially those of the extreme events. With the rapid development of
climate modeling, there is increasing need of data input to
calibrate models, improve projections of the different climate
scenarios, and assess the validity of the downscaling of the global
climate models. High-resolution, homogenous data series and
spatially-explicit data are especially needed. There are several
ongoing efforts to rescue historical data and improve the quality
of current metadata. The World Meteorological Organizations'
World Climate Data and Monitoring Program developed Guide-
lines on Climate Data Rescue (WMO-Td No. 1210), and collaborates
with several Data Rescue projects and initiatives (DARE) around
the world, including the Climate Database Modernization Program license.
R. Munang et al. / Weather and Climate Extremes 1 (2013) 17–1818of the US National Climatic Data Center, the International Envir-
onmental Data Rescue Organization (IEDRO), the MEditerranean
climate DAta REscue (MEDARE) project, the international Atmo-
spheric Circulation Reconstructions over the Earth (ACRE) project.
All these projects make signiﬁcant contribution to expand the
spatial and temporal coverage of climate dataset. However, most of
these efforts were initiated by developed countries and therefore
have less focus of developing countries, especially Africa.
In most developing countries, especially Africa, there are urgent
needs to understand the dynamics of local climate and make predic-
tions to respond to climate variability and change. The economies of
most developing countries depend heavily on climate-sensitive sectors
such as water, agriculture, ﬁsheries, energy and tourism, climate
change therefore poses a serious challenge to social and economic
development in developing countries. Improved adaptation and
mitigation strategies are needed, which require more climate data
inputs as basis. However, African countries are among those least
likely to have the resources required to support large-scale data rescue
initiatives. Cost-effective, small-scale data rescue projects in develop-
ing countries at local and district levels could meet the basic data
requirement and preserve the precious historical data to improve the
ability for local climate prediction and weather forecast. With limited
funding and efforts, small scale climate data rescue projects comple-
ments the above mentioned large-scale efforts and have signiﬁcant
social, environmental impact on the livelihoods of local community.
United Nations Environmental Programmes' Historical Climate INAM
Database Recover (HCIDR) in Mozambique exempliﬁes the importance
and practicality of small-scale solutions.2. Small scale data rescue in Mozambique
Mozambique is extremely vulnerable to the effects of droughts,
storms and ﬂoods, which may be exacerbated by issues like global
warming, therefore there is a strong need in the country for
improvement of the climatic information for better risk manage-
ment and climate change adaptation in different sectors (agricul-
ture, ﬁsheries, health, etc), and different geographical areas (arid
and semi-arid, ﬂooding and/or cyclones prone and urban environ-
ments). The National Institute of Meteorology (INAM) of Mozam-
bique had signiﬁcant amount of historical data, poorly archived in
piles of paper that needed to be urgently digitalized to avoid them
being lost. All these instruments will be key to climate prooﬁng for
the development projects of the country.
With a budget of less than 50 thousand US dollars from the
project achieved the following within six months: Inventory of climate data archived in paper at INAM headquarters.
 Rescuing of 60% of inventoried data.
 Quality control of the data.
 Training of 10 staff (recruited for the project ) in the use of
CLICOM, a software used to archive climate data.
 Training of 10 INAM Meteorologists in the use of RClimedex
software developed and recommended by the WMO Commis-
sion for Climatology/CLIVAR Expert Team for Climate Change
Detection Monitoring and Indices. Analysis of trends of extremes of temperature and rainfall in
some of stations for which data were rescued under the project.
Data from about 20 stations with relatively longer data series
during 1909–1950–1950 were analyzed.
More projects are being developed with other stakeholders, e.g.
Water Directorate, Ministry of Agriculture, etc. to make an inven-
tory of all available climate data in the country and ensure that
data is digitalized and well conserved. Standardization of climateobservation methods in the country based on World Meteorolo-
gical Organization recommendations is also in preparation.3. Discussion
The digitalization of climate data provides fundamental building
blocks for climate change adaptation and disaster management in
Mozambique. The rescued climate data will be used to produce a
National rainfall Atlas to improve the knowledge of spatial and
temporal variability inMozambique and associated risks (e.g. droughts,
desertiﬁcation, ﬂoods, etc.), which will help subsistence farmers to
use this information for the improvement of their crop yields and
better adapt to rainfall related risks. The availability of data also
enables the scientiﬁc understanding of climate processes and varia-
bility and application of this knowledge to forecast impending
disasters and issue warnings. The seasonal rainfall forecast, which
is an important planning instrument for the agriculture and disaster
management sectors, will be improved with the use of these rainfall
data. As a result of this project, INAM will be in a better position to
play an important role in the support of political decision-making on
climatic change issues and consequently to assist the country in the
critical stage of developing adaptation strategies in line with orienta-
tions of the Government to minimize impacts of climate change and
to deﬁne adaption strategies. The rescued data will also provide
inputs to the global climate dataset and connect Mozambique to the
regional and global efforts to understand the climate dynamics. For
example, the rainfall data and the Atlas produced under this project
will be input for the project on National Risk Information System of
the Mozambique Disaster Management Institute, a collaborative
project between INAM and The University of Cape Town to improve
the seasonal rainfall forecast, among others depending on rainfall
information. Furthermore, the training of INAM staff in the analyses
of data, guarantees the continuation after the project conclusion of
the analyses of data thus producing more climate information for
better decision making. All in all, this project helps Mozambique
government move from a reactive to proactive and planned approach
in climate adaptation and disaster management.4. Conclusion
Maintaining existing long-term datasets and conducting innova-
tive, standardized measurements is critical to characterize climate
processes and respond to climate variability and change. Small scale
climate data digitalization project support local climate analysis and
prediction, informs climate adaptation policy, and could consequently
have a multitude of social, economic beneﬁts to livelihood of local
community. Such digitalization project as the HCIDR in Mozambique
not only requires low cost budget but brings in continuous improve-
ment of data records through raising awareness and capacity building,
and therefore should be replicated and promoted at district, local,
national and levels, especially for less developed countries and regions.
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